Common and dwarf bunts are the most important diseases of wheat in the Kurdistan province, west of Iran. In this study, to investigate the reaction of wheat genotypes (grouped into two cold and warm season genotypes), they were evaluated for infection to common and dwarf bunts during 2007 and 2008 cropping seasons. Plant materials were groups of wheat genotypes included 82 and 158 genotypes from the cold and warm areas which were assessed in this study. For present study, wheat seeds were inoculated by common and dwarf bunts teliospores before planting, and sowing was accomplished during fall season of 2007 and 2008 at Ghamlou and Saral experimental stations. At maturity time, the percentage of infected heads and the main reactions were determined. Results revealed that resistance of genotypes to dwarf bunt was higher than common bunt and also bunt incidence of durum genotypes was relatively lower than bread wheat genotypes. The results demonstrated the existence of resistance gene analogues in durum wheat genotypes which could be used as donor progenitors. Replacement of durum wheat cultivars instead of bread wheat varieties could be an effective way in the developing of substantial farming.
Introduction
The entire sown area of wheat in Iran is about 7,035,020 hectares (FAO, 2010) , and around 550,057 hectares of land in the Kurdistan province has been allocated to the wheat production. In fact, in this district, wheat is the most important cereal for farmers to food supply and revenue creation. Diseases of wheat mostly caused by fungal pathogens and a few by viruses and bacteria which are important constraints in almost all wheat-growing areas (Rajaram & van Ginkel, 1996; McIntosh, 1998) . In Iran, wheat crop is usually attacked by 15 different diseases at various stages of its growth. Among them, Smuts and rusts are the most important diseases of wheat especially in West and Northwest provinces (Akbari & Zolghadri, 1988) . Although the amount of bunt's damage is less than rust wheat but because of its direct damage to wheat grains, decline in quality and quantity is more tangible.
With regard to history of smut disease, we understand that since the beginnings of wheat cultivation by human bunts have been reduced yield and quality of wheat (Fisher & Holton, 1957) . On the other hand, due to increased wheat monoculture and inappropriate use of seed chemical treatments epidemics have been became more common in small farms.
Among smuts, common and dwarf bunt caused by T. laevis Kühn and T. controversa Kühn are the most serious disease of wheat around the world. Optimum infection of common bunt occurs when teliospore-laden seed is planted in soil at 5° to 10°C (Purdy & Kendrick, 1963) . The distribution and incidence of dwarf bunt is highly correlated with snow conditions. Yield significant losses occur only after a winter with an extended period of snow cover in areas where relatively high levels of teliospores are present in the soil (Curtis et al., 2002) .
Some studies carried out in evaluation of the different cultivars and lines against common and dwarf bunts and different reactions from genotypes reported by researchers, and a few commercial cultivars also introduced (Kendrik et al., 1957; Knox et al., 1998; Metzger et al., 1977) . The extent of yield loss due to common and dwarf bunt in West and Northwest of Iran is estimated about %30 and %8.5 respectively, especially when seeds untreated with appropriate fungicide (Asadi & Behrozin, 1985; Mardoukhi, 1995; Sharifnabi & Hejadroud, 1992) . Common bunt is the most main limitation in successful development of organic winter wheat due to a very limited number of resistant cultivars (Ruzgas & Liatukas, 2009 ) .The best method to control of bunts especially seed born bunts such as T. laevis and T. controversa, are using resistant cultivars and fungicides (Dumalasova & Bartos, 2010) . But due to the destructive effects of chemical fungicides on the environment and natural resources, high costs and risk of pathogen resistance to fungicides, its seems that the most optimal way compatible with sustainable agriculture is using of high yielding resistant genotypes, because in addition to being effective in stability of organic agriculture, resistant cultivars are also reduce bunt incidence in the field.
The present study was designed to assess diversity among wheat breeding lines for field resistance. In order to acquiring such a goal, wheat varieties containing cold and warm season genotypes were evaluated against T. laevis and T. controversa. The preliminary assessment of wheat lines and their grouping based on their response to disease has been reported in this article.
Materials and Methods

Types of Plant Materials
Wheat genotypes including 240 lines and cultivars were received through Dryland Agricultural Research Institute (DARI) of Iran; which had selected among advanced nurseries at different cold, dry tropical and subtropical regions. Genotypes of cold zone were including 47 entries from Uniform Regional Wheat Yield Trials (URWYT), 18 from Uniform Regional Durum Yield Trials (URDYT), 14 from Advance Regional Wheat Yield Trials (ARWYT) and three commercial cultivars, and genotypes of warm zone were including 23 genotypes from preliminary yield trials, 19 from Advance Regional Durum Yield Trials (ARDYT), 37 from Elite Regional Wheat Yield Trials (ERWYT) ,59 from URDYT and Uniform Regional Bread Yield Trials (URBYT) as well as three commercial cultivars. Mamlouk and Van Slageren (1993) . Based on this recommended index, samples up to 5% infected heads categorized as resistance (R=1), more than 5% and less or equal 10% as moderately resistant (MR=3), 10% and less or equal 15% as mediate susceptible (MS=5), and infected above 15% as susceptible (S=7), in here, odd numbers 1 to 7 was given to indices for calculation of statistical computations.
Isolation, Inoculation and Assessment of Bunt Incidence
Incidence percent of disease was calculated by:
Where, A= infected heads and, B= total of evaluated heads.
Statistical Analysis
This study consisted of 240 wheat genotypes with small seed amount, each sown in two rows without replications, during two successive years. The differences between disease score of T. laevis and T. controversa on bread and durum wheats were assessed with paired t-tests after appropriate transformations. Data sets for bread and durum wheat germplasms on T. laevis and on T. controversa were also analysed using t-test with unequal variance assumption.
Results
Reactions to T. laevis during 2007 and 2008
In 2007 Vol. 4, No. 8; 2012 205 Vol. 4, No. 8; 2012 Ossl-1/4/MrbSH/3/Rabi//Gs/Cr/5/Hna Results of in 2008 showed that, among the 47 entries adapted to the cold regions, 23 showed resistant reaction. From lines of ARWYT, three were resistant and eight were susceptible and from 18 lines of URDYT, 15 were resistant. Three commercial cultivars, Zardak, Sardari and Aazr-2 were resistant, partially resistant and susceptible respectively. Assessment for 40 genotypes related to the preliminary yield trials revealed that 20 were resistant. Among the URBYT and URDYT entries, 29 lines were resistant; the also 37 lines without infection observed in lines of ERWYT 37 and in set of 19 lines of ARDYT, 18 lines were resistant. For all warm commercial cultivars, Saimarae, Gahar, Kouhdasht and Cham were resistant, Pastor was mediate-susceptible and Zagros was susceptible (Table 2) .
Reactions to T. controversa during 2007 and 2008
Reaction to common bunt differed among genotypes in 2007. Among the 47 experimental lines adapted to cold regions, 18 showed resistance reaction. From 14 lines belong to ARWYT, 10 were susceptible and the rest were partially resistant. Among the 18 lines of URDYT, 17 were resistant and one was partially-resistance. For 40 test genotypes belong to preliminary yield trials 34 lines were resistant. For trials of URDYT and URBYT, only one line was susceptible and all lines of ARDYT and ERWYT were resistant. Cold commercial cultivars, Zardak, Sardari and Azar-2 did not show any infection. Of the six warm commercial cultivars, Gahar, Kouhdasht, saimarae, Cham-4, Pastor and Zagros all were resistant. In 2008, almost all 240 cultivars and lines had resistant reaction to T. controversa. As it will be explained further below, experimental condition was not favored disease in year of 2008 (Table 1) .
Comparison between years 2007 and 2008 for Genotypes Reaction to T. laevis
Examined genotypes had different reactions against to T. laevis in 2007 and 2008 (Figure 1 ), nevertheless same lines were used. The greatest disease severity was observed in 2007 than 2008, as whole susceptible genotypes were about 26. 66% and 19.16% in 2007 and 2008, respectively . Reaction of cold and warm commercial cultivars was almost similar in two successive years. In general, durum genotypes showed the most disease resistance than bread ones (Table 1 and 
Comparison between Years 2007 and 2008 for Genotypes Reaction to T. controversa
Responses to T. controversa were variable over two years. Eighty three percent of genotypes were resistant in 2007 but in 2008 100 percent of them (Figure 2 ). Although reaction of cultivars and lines were greatly affected by climate of area in 2008, but recorded data of the first year, proved existing of high disease resistance among these genotypes. These results confirmed that resistance in durum genotypes is higher than bread wheat genotypes (Table 2 and Vol. 4, No. 8; 2012 Paired t-test analysis showed significant differences between two experimental years for bread wheat genotypes exposed to T. laevis (t = -5.53, P<0.001) and also between two experimental years for bread wheat genotypes exposed to T. conroversa (t = -6.39, P<0.001). Paired t-test between two successive years of trial for durum wheat entries was not significant in relation to both pathogens. These results indicate that abiotic stresses are intensity and duration of stresses showing differences in cold tolerance between accessions (Table 3) . With unequal variance assumptions, t-test analyses were accomplished between bread and durum wheat varieties, and there were significant differences between means for both T. laevis and T. controversa pathogens (Table 3) . Significant at P=0.01 presented by **, and ns= non-significant.
Discussion
In current study, we investigated reaction of bread and durum wheat germplasms to bunt incidence in the field experiments. These trials determined that durum germplasms had better reaction to common and dwarf bunts than germplasms of bread wheat. The rate of disease incidence in each two years of 2007 and 2008 for T. laevis was varied from 0 to 90% but the number of susceptible cultivars was higher in 2007. The same prediction for T. controversa showed a narrower variation from 0 to 65% in 2007, while any infection was observed in 2008. Several investigators detailed similar results in their studies (Dumalasova & Bartos; 2006 & 2007a & 2010 . This variation may be due to a different pathological pattern in the inoculation used or environmental conditions (Dumalasova & Bartos, 2010; Miczyński 1953) .
Optimum infection of common bunt occurs when susceptible seeds grown in soil at 5° to 10°C and only slight infection arise at 22°C (Purdy & Kendrick, 1963) . The distribution and incidence of dwarf bunt is highly correlated with snow conditions (Curtis et al., 2002) . For instance, lack of enough rainfall in fall 2008 as well as predominate cold weather at planting time in the area of experiments, lack of suitable snow cover for long period in the region and especially failure to enough grow seeds in the fall and growth them in spring could be effective in reducing disease incidence (Table 1) . According to the meteorological data presented in Table 1 , it is possible that the lack of adequate rainfall during the fall 2008 be the most effective factor in decreasing incidence of dwarf bunt, because in this situation, growth of chickpea seedlings is very slow and tillering time which is the most sensitive stage to dwarf bunt is not coinciding with appropriate temperature (5-8 C°) for teliospores budding (Hoffmann, 1982) . In general, sowing time, resistance / susceptibility of cultivars, growing habit (spring or winter) and adequate snow cover are the most influential factors in developing of T. controversa (Mathre, 1996) . This study demonstrated the impact of climatic conditions on disease occurrence of dwarf bunt, it seems that better understanding of biological aspects of dwarf bunt and using resistant genotypes could be beneficial in manage it efficiently, because unlike of common bunt, chemical control of dwarf bunt is not very consistent (Mathre, 1996) .
In survey of these varieties against T. laevis observed that with being severe infection on susceptible cultivars and also differences were observed in infection rate of genotypes due to their reaction to the disease as a result of presence or absence of resistance gene or genes in investigated germplasms, it is possible to find these germplasms as good sources of resistance, especially when the lines reaction to cold climate of URDYT related to durum wheat lines (tetrahaploids) compared to ARWYT bread wheat lines, this qualification is in accordance with study of Dumalasova and Bartos (2010) (Figures 3 and 4) . In our results susceptibility of genotypes to common bunt, particularly in bread wheat entries was higher than dwarf bunt. It is probably due to presence of specific genes in these genotypes that can presumably overcome virulence genes of common bunt. In some studies, a few commercial cultivars reported as susceptible and also some resistant varieties introduced such as Globus and Bill cultivars (Dumalasova & Bartos, 2007b) , it has also been observed in some genotypes in our study. The disease could be controlled if necessary, by replacing durum wheat instead of bread wheat in critical areas with high infection and also with regard to presence of resistant genes among these germplasms and due to their desirable agronomic traits can be use as a donor of resistance genes in plant improvement programs.
Conclusion
In our study has showed that reaction of registered cold and warm cultivars was about similar in each two consecutive years rather to each two pathogens, this process may be indicative of a real reaction cultivars and genotypes than these pathogens. Its appears that apply of resistant germplasms and seed treatment by suitable fungicide can eradicate the inoculums of these two smuts, provided that with correct management prevented from breaking resistance.
